
Reducing the Cost and Energy of Li+ Battery Manufacturing 

Using High Throughput ALD Processes

ABOUT FORGE NANO

FN SCALING: ALD on Powders ALD Benefits:

PROJECT GOALS:

PROGRESS:
▪ Leader in Atomic Layer Deposition (ALD)

▪ Conformal nano-coatings

▪ On powder substrates

▪ On wafers & complex 3-D substrates

▪ Focus on innovative materials solutions

▪ Offering tools and service from R&D to 

Commercial scale (milligrams-kilotons)

▪ Developing new products with partners

Forge Nano Headquarters

12300 Grant St, Suite 110

Thornton, CO 80241

+1.720.531.8996

www.forgenano.com

Forge Nano:

Arrelaine Dameron, Barbara Hughes, Markus Groner, Madison Martinez, Jessica Burger,                                          

Drew Lewis, James Keene, Maxwell Rodgers, James Ragonesi
adameron@forgenano.com , bhughes@forgenano.com, mgroner@forgenano.com , mmartinez@forgenano.com , jburger@forgenano.com

ATOMIC LAYER DEPOSITION

▪ Cathodes: NMC, NCA, 

LMNO, LCO, Sulfur, etc.

▪ Anodes: Graphites, Si, 

composites, Li-metal

▪ SSB: Electrolytes, LPS, 

LSPS, etc.

▪ Additives, components

▪ Separators web coatings

Separators testing:

Celgard 2400 

vs.

Celgard 2400 with ALD

vs.

Ceramic particle coated

(nano alumina) - thicker

Reduce Manufacturing Costs via ALD !

ALD on Anode & Cathode powders

• Cycle life, cap. retention, higher V 

• → reduced active materials cost 

Roll-Roll ALD on Separators

• Improved wetting, formation, aging

→ Reduced time/energy

• Thermal stability → Improve Safety

Project ID: bat565 

Oak Ridge National Laboratory:

Jianlin Li, David Wood, Kelsey Livingston
Ilias Belharouak, Wheatley Steenman, Ronnie Tao

lij4@ornl.gov

ALD on Anode & Cathode powders:  

- ORNL pouch cells validates data 

from FN coin cells

- ALD improves C-rate, Stability

ALD on Separators: 

1) Batch ALD

• Wetting, thermal stability, rate →

2) ALD on Separators:
R2R tool installed ↓

ALD on Separator:

Ceramic on Separator:

Wetting with Electrolyte:

Thermal Stability: % Shrinkage (1hr, MD)
120,135,150 C, uncoated vs.10-200 ALD cycles

Rate Test @ high V: ALD minimizes capacity loss at 2C, 4.4 V 

ALD on Anode+Cathode powder: Better 

Fast Charge Cycle Life 4.2V, 4C/-1C 
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